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Abstract 
 
Nuclear waste repositories harbor materials that are dangerous for tens of thousands of years, far longer 
than the normal human planning time span. Disposal facilities such as the Waste Isolation Pilot Plant and 
the halted Yucca Mountain plant offer an uncommon look into the history of long-term transmission and 
preservation of information. This poster explores concepts relating both to nuclear waste as information in 
and of itself, communicating through its emissions, as well as ways in which nuclear waste necessitates 
long-term, human-driven preservation of information. Furthermore, it probes issues regarding the design 
of systems for information transfer over long time periods, relations between various recent attempts to 
communicate across great temporal distances, and ethical issues surrounding obligations to warn future 
generations of hazardous materials. 
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Introduction 
 
 The United States government currently operates a deep underground storage repository for  
transuranic nuclear waste materials in southeastern New Mexico called the Waste Isolation Pilot Plant, or 
WIPP. This facility (active since 1999) and the planned Yucca Mountain facility in Nevada for spent 
nuclear fuel (halted in 2010) have been closely watched by nuclear regulatory agencies outside the 
United States, many of which have begun planning or constructing deep geological repositories for their 
own waste. WIPP and Yucca Mountain (if it becomes operational) are legally obligated, according to 
Environmental Protection Agency regulations, to establish methods to deter human intrusion into the 
repositories for a 10,000-year period following their closure (Chapman 2003). 
 A number of federally commissioned reports were authored in the 1980s and 1990s addressing 
the issue of how one goes about planning to warn far future societies about the dangers of radioactive 
materials buried deep underground (Human Interference Task Force 1984; Hora 1991; Trauth 1993). 
These papers were authored by a diverse crowd of scholars and intellectuals, drawing from physics, 
materials science, archaeology, anthropology, history, communications, linguistics, semiotics, and futures 
studies. Seemingly at once eminently practical (indeed, perhaps even morally necessary) and patently 
absurd, the reports range from matter-of-fact discussions of granite marker weathering to futuristic 
scenarios essentially indistinguishable from science fiction.  
 
Significance 
 
 Comparatively little attention has been paid to nuclear waste disposal as a species of information 
problem, specifically the problem of information transfer and preservation over long time periods.  There 
is a sense in which nuclear waste is itself information; it communicates time, through the regularity of 
decay, and danger, through bodily harm. In both cases, however, the waste needs interpretation; it is 
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cryptic and insidious in its dispatches, necessitating human intervention to keep it from communicating 
solely via the loss of human life. To this end, myriad mechanisms for transmitting and preserving 
information regarding the waste's size, location, composition, date of placement, and hazards have been 
proposed. These range from multilingual stone obelisks, to worldwide archival depositories, to priesthood-
like social institutions, to folk-tale-like cultural implantations. The timescale involved encourages the 
generation of uncommon methods of information preservation, drawn from contemplation and a long view 
of history rather than from cutting-edge engineering (Friedman 2010). 
 Technological advances of the last century have seen a movement toward ever faster and more 
easily accessible information devices and media, but concomitant with speed and accessibility are the 
threats of ephemerality, obsolescence, and atrophy. Information today goes more places and does it 
quicker, but it is in some ways more vulnerable to the ravages of time than ever before. The problem of 
information transfer over long time periods is not new, but its manifestations have changed across eras 
and civilizations, and these reflect the concerns, aspirations, and obsessions of their originating 
individuals, institutions, and cultures. The modern world presents a schizophrenic view, at once obsessed 
(in some corners) with information preservation and heedless (in other corners) of the necessity, or 
desirability, of attempting to communicate beyond the next few years.  
 In some ways, nuclear waste storage facilities resemble other types of modern information 
transfer and preservation projects, such as time capsules (Jarvis 2003), genetic and seed banks, Stewart 
Brand’s Clock of the Long Now (which seeks to build a mechanical clock which will tick for 10,000 years) 
(Brand 1999), fringe projects such as the Scientology storage vaults in California and New Mexico, and 
even the plaques and records attached to interstellar spacecraft (Sagan 1978). They can be framed as 
“memory institutions” in reverse; the markers, barriers, and knowledge storehouses that will warn the 
future about WIPP and its kind are at once memorials, monuments, and archives, but ones meant to 
spark repulsion rather than invitation, fear rather than curiosity (Foote 1990; Trauth 1993). 
 Furthermore, such projects offer an opportunity to probe ethical responsibilities toward future 
generations – after all, the placement of radioactive materials can be a literal matter of life and death. 
These repositories serve as a springboard to consider whether, if we can communicate with the far future, 
we should, and what we should attempt to communicate; and whether we should attempt to communicate 
over 'deep time' (Benford, 1999) even if we think we will not be successful. Being as the regulatory period 
specified by the United States government – 10,000 years – is roughly as long as the timespan of 
recorded history to date, and given that the material will actually be dangerous for far longer than this 
(plutonium-238, for instance, has a half-life of 24,000 years and so will be significantly dangerous for 
some 100,000 years) (Chapman 2003), nuclear waste is essentially a “forever problem”, permanently an 
information issue, and one with very real consequences.   
 
Conclusion 
 
 The poster seeks to address the above concerns along with visual representations of markers, 
facilities, and information systems suggested, designed, and/or adopted for the waste storage units and 
related projects. It is intended to be a contribution to the history and philosophy of information, as well as 
an attempt to theorize, and promote thinking about, a particular species of information preservation that 
has attracted scant consideration from the information field specifically. Future work includes further 
historical research and analysis of documents relating to nuclear waste, such as government reports; 
hermeneutics-inspired (Gadamer 1989) attempts to derive fruitful theoretical frameworks for 
understanding 'deep time' projects; and critical analysis of ethical standpoints regarding intergenerational 
ethics as they relate to information transmission projects. 
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